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« . ^^f^fN<^ DATE of this communication appears on the cover sheet with the correspondence address - 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

" 5^^r"<?i5".fi\°LnT^^ available under the provisions of 37 CFR 1.136(a). In no event, hovtrever. may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. ' r / / 

■ Tmo specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

- tf NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure o reply wrthm the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U S C 6 133) 
Any reply received by the OfHce later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). yicauceany 

Status 

1)S Responsive to communicatlon(s) filed on 27 September 2004 . 
2a)n This action is FINAL. 2b)IEI Tliis action is non-final. 

3) n Since this application is in condition for allowance except for fonnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1:52 is/are pending in the application. 

4a) Of the above claim(s) 1-16 and 41-52 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) IEI Claim(s) 17-40 is/are rejected. 

7) n Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 01 October 2003 is/are: a)IEI accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a daim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)n All b)n Some * 0)0 None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 

30 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group II, claims 1 7-40 in the reply filed on 
9/22/04 is acknowledged. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for ail 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
inventfon was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 1 03(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was nrade in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1 7-1 9. 21 -31 , and 33-40 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Hwang et al. (US Patent 6,761 ,863 B2) in view of Hwang et al. (US 
Patent 6.197,268 B1) and Gilbert, Jr. (US Patent 3,949,057). 

Applicant clainos a method of controlling NOx emissions comprising; permitting 
flue gas to enter the interior of a chamber; quenching the flue gas to lower the 
temperature of the flue gas; injecting ozone into the interior of the chamber; and 
spraying a liquid towards the walls of the chamber to capture reaction products of the 
oxidation process. 

Hwang et al. '863 discloses a process for the removal of impurities from gas 
streams. The flue gas is permitted to enter the interior of a chamber and ozone is 
injected into the chamber. Hwang et al. continues to disclose wherein an aqueous 
solution, such as sodium hydroxide may be added to treat the gas (see Figure 1, col. 3, 
line 65 - col. 2, line 43). Hwang et al. discloses wherein the liquid may be sprayed (col. 

6, lines 49-61). However, Hwang et al. does not disclose quenching the flue gas to 
lower the temperature of the flue gas, as well as spraying the liquid towards the walls of 
the chamber. 

) 

Hwang et al. '268 teaches a process for the reduction of toxic substances in 
waste gas emissions. Hwang et al. '268 teaches wherein the gas stream is treated with 
ozone and an aqueous medium such as sodium hydroxide (see abstract and col. 3, 
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lines 1-20). Hwang et al. '268 continues to teach wherein the hot gas stream is cooled, 
before ozone treatment (quenched; col. 6, lines 43-55). 

Gilbert, Jr. teaches a process for removing nitrogen oxides from a gaseous 
mixture, which comprises contacting the mixture with an aqueous alkaline solution and 
injecting ozone (col. 4, lines 1-18). The sprayed liquid hits the walls of the chamber 
(see Figs. 1 and 2). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Hwang et al. '863, based on the teachings of Hwang et al. '268 by 
quenching the flue gas and spraying a liquid towards the walls of the chamber based on 
the teachings of Gilbert, Jr., since both Hwang et al. '268 and Gilbert, Jr. both are 
directed to processes for reducing nitrogen oxides, wherein ozone is injected and 
wherein there is an aqueous alkaline solution wash, wherein the flue gas is quenched 
and the spraying of an alkaline liquid is towards the walls of the chamber as taught by 
Hwang et al. '268 and Gilbert, Jr., respectively. Such modification would have been 
obvious to one of ordinary skill in the art, because one of ordinary skill in the art, would 
have expected a process for reducing nitrogen oxides using ozone and an alkaline 
aqueous solution as taught by Hwang et al. '268 and Gilbert. Jr. to be similarly useful 
and applicable to a process for treating nitrogen oxides using ozone and an alkaline 
solution as taught by Hwang et al. '863. Since the instantly claimed process is similar to 
the process steps of the cited prior art, it would have been obvious to one of ordinary 
skill in the art to expect to maintain a droplet-free chamber interior, since the same 
process steps are taught in the prior art, with respect to claim 30. 



Application/Control Number: 10/677,052 Page 5 

Art Unit: 1 754 

With respect to claim 18, tlie cited prior art teacties sodium. Witti respect to 
claim 19, see Figure 1 of Hwang et al. '863, the injection of ozone occurs below the 
spraying of the liquid and the entrance of the flue gas is below the spraying of the liquid 
based on Figure 1 of Hwang et al. '863. With respect to claim 21 , there is a 0.5 to 5 
mole ratio between ozone and nitrogen oxide (col. 5, lines 30-33). With respect to 
claims 22 and 23, Hwang et al. '863 discloses a residence time of about 0.5-15 seconds 
and a reaction time of 3 to 10 seconds (col. 4, lines 6-14). With respect to claim 24, 
Gilbert, Jr. teaches the liquid having a flow rate of from 1 0 to 60 gallons per minute per 
1000 cubic feet (col. 2, lines 40-42). 

Hwang et al. '268 teaches wherein up to 95% of the nitrogen oxides can be 
treated (col. 6, lines 12-22) and Gilbert, Jr. teaches wherein the level of nitrogen oxide 
concentration is lowered to about 30 ppm (col. 6, lines 15-20). The gas is cooled at 25 
-125 Deg. C (col. 6, lines 43-50). 

6. Claims 20 and 32 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Hwang et al. (US Patent 6,761 ,863 B2) in view of Hwang et al. (US Patent 
6,197,268 B1) and Gilbert, Jr. (US Patent 3,949,057) as applied to claims 17-19, 21-31, 
and 33-40 above, and further in view of Skeiley et al. (US Patent 5,206,002). 

Applicant claims with respect to claims 20 and 32, wherein the step of injecting 
uses 3 or more spray nozzles. The teachings of Hwang et al. '863, '268, and Gilbert, Jr. 
have been discussed with respect to claims 17-19, 21-31, and 33-40, but the cited prior 
art fails to disclose using 3 or more spray nozzles. 
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Skelley et al. teaches a process for removing nitrogen oxides from exhaust 
gases, which treats the gas with ozone and an alkaline aqueous solution. Skelley et al. 
uses more than 3 nozzles for spraying (see Figure 1 , 92). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Hwang et al. '863, '268, and Gilbert, Jr. based on the teachings of 
Skelley et a!., which teaches uses more than 3 nozzles for spraying liquid. Such 
modification would have been obvious to one of ordinary skill in the art, since Skelley et 
al. teaches a process for removing nitrogen oxides from exhaust gases, which treats the 
gas with ozone and an alkaline aqueous solution, and wherein the prior art also teaches 
a process for removing nitrogen oxides from exhaust gases, which treats the gas with 
ozone and an alkaline aqueous solution. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. USP 4035470; USP 4107271 ; USP 6231824; USP 6506351 ; 
USP 4844874. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonas N. Strickland whose telephone number is 571- 
272-1359. The examiner can normally be reached on M-TH, 7:30-5:00, off 1st Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned Is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jonas N. Strickland 
November 1 0, 2004 




